CLAMPING AND SEALING MECHANISM WITH MULTIPLE RINGS FOR 

CABLE CONNECTOR 



FIELD OF THE INVENTION 

[01] This invention relates generally to the field of cable connectors, and more 
particularly to a cable connector having multiple rings which provide the required 
clamping and sealing function via an interference fit between a ground sheath of a coaxial 
cable and a grounded portion of the connector body. 

BACKGROUND OF THE INVENTION 

[02] Coaxial cable connectors, whether connecting coaxial cable to an equipment port 
or two cables to each other, rely on RF (radio frequency) shielding to prevent stray RF 
emanations from entering the cable system. It is important to ensure that the ground path 
is well established through the connector to thwart unwanted signals from penetrating the 
system. At the same time, it is important to prevent external environmental effects, such 
as moisture or grit, from entering the connector and degrading the shielding performance 
of the connector. There exist any number of types and styles of connectors with any 
number of internal parts to ensure that the shielding from stray emanations exists and to 
prevent outside moisture or contaminants from entering the connector. The multiplicity 
of these specialized parts adds to the complexity and cost of coaxial cable connectors. 

SUMMARY OF THE INVENTION 

[03] Briefly stated, a two-piece cable connector includes a connector body and a 
threaded nut or compression fitting that attaches at a first end of the connector body. 
Two series of rings are interleaved with tapered sides adjacent each other, with the rings 
being fitted inside the connector body outside a portion of a mandrel. Two plastic rings 
are fitted adjacent the gapped metal rings at the first end of the connector body. The 
threaded nut or compression fitting drives the plastic rings against each other and the 
inboard ring against the series of rings in wedging engagement, thus creating an 
interference fit among the grounded connector body, the series of rings, a ground sheath 
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of a coaxial cable, and the mandrel. The two plastic rings form a seal protecting the 
inside of the cable connector from the environment. 

[04] According to an embodiment of the invention, a cable connector includes a 
connector body having a cavity therein; a mandrel fitted inside the cavity for receiving a 
prepared coaxial cable end at an end of the connector body; a first plurality of rings fitted 
between a portion of the mandrel and the connector body and a second plurality of rings 
fitted between the first portion of the mandrel and the connector body, the first plurality 
of rings and the second plurality of rings having wedge-shaped cross-sections; the first 
plurality of rings and the second plurality of rings being interleaved with one another so 
that adjacent surfaces of first plurality of rings and the second plurality of rings are in 
tapered relationship with each other; at least the first plurality of rings being of 
electrically conductive material; a first sealing ring having a wedge-shaped cross section 
adjacent to one of the second plurality of rings and in tapered relationship with the one of 
the second plurality of rings, the first sealing ring being closer to the end of the connector 
body than the first and second pluralities of rings; a second sealing ring adjacent the first 
sealing ring, the second sealing ring being closer to the end of the connector body than 
the first sealing ring, and the second sealing ring having a surface in tapered relationship 
with a tapered surface of the first sealing ring; and driving means, attached to the 
connector body at the end of the connector body, for driving the second sealing ring into 
wedging engagement with the first sealing ring, thereby driving the first sealing ring to 
drive the first and second pluralities of rings into wedging engagement with each other. 

[05] According to an embodiment of the invention, a method for constructing a cable 
connector includes the steps of (a) providing a connector body having a cavity therein; 
(b) providing a mandrel fitted inside the cavity for receiving a prepared coaxial cable end 
at an end of the connector body; (c) providing a first plurality of rings fitted between a 
portion of the mandrel and the connector body and a second plurality of rings fitted 
between the first portion of the mandrel and the connector body, wherein the first 
plurality of rings and the second plurality of rings have wedge-shaped cross-sections, and 
wherein at least the first plurality of rings are of electrically conductive material; (d) 
interleaving the first plurality of rings and the second plurality of rings with one another 
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so that adjacent surfaces of first plurality of rings and the second plurality of rings are in 
tapered relationship with each other; (e) providing a first sealing ring having a wedge- 
shaped cross section adjacent to one of the second plurality of rings and in tapered 
relationship with the one of the second plurality of rings, the first sealing ring being 
closer to the end of the connector body than the first and second pluralities of rings; (f) 
providing a second sealing ring adjacent the first sealing ring, the second sealing ring 
being closer to the end of the connector body than the first sealing ring, and the second 
sealing ring having a surface in tapered relationship with a surface of the first sealing 
ring; and (g) driving the second sealing ring into wedging engagement with the first 
sealing ring, thereby driving the first sealing ring to drive the first and second pluralities 
of rings into wedging engagement with each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[06] Fig. 1 shows a perspective view of a typical two-piece pin connector according to 
the prior art. 

[07] Fig. 2 shows a cutaway perspective view of the prior art connector of Fig. 1 . 

[08] Fig. 3 shows an exploded perspective view of the prior art connector of Fig. 1 . 

[09] Fig. 4 shows a perspective view of a typical three-piece connector according to 
the prior art. 

[010] Fig. 5 shows a cutaway perspective view of the prior art connector of Fig. 4. 

[01 1] Fig. 6 shows an exploded perspective view of the prior art connector of Fig. 4. 

[012] Fig. 7 shows a perspective view of a two-piece connector according to an 
embodiment of the invention. 

[013] Fig. 8 shows a cutaway perspective view of the embodiment of Fig. 7. 
[014] Fig. 9 shows an exploded perspective view of the embodiment of Fig. 7. 
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[015] Fig. 10 shows a perspective view of a two-piece connector according to an 
embodiment of the invention. 

[016] Fig. 1 1 shows a cutaway perspective view of the embodiment of Fig. 10. 

[017] Fig. 12 shows an exploded perspective view of the embodiment of Fig. 10. 

[01 8] Fig. 13 shows a perspective view of a three-piece connector according to an 
embodiment of the invention. 

[019] Fig. 14 shows a cutaway perspective view of the embodiment of Fig. 13. 
[020] Fig. 15 shows an exploded perspective view of the embodiment of Fig. 13. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[021] Referring to Figs. 1-3, a prior art two-piece cable connector 100 includes a nut 
104 fastened onto a connector body 102. A clamp 106 is pressed against a prepared cable 
ground sheath (not shown) of a coaxial cable (not shown) as nut 104 is tightened onto 
connector body 102. An O-ring 108 seals against an outer coating (not shown) of the 
coaxial cable to prevent moisture or contaminants from affecting the cable connection 
with cable connector 100. It is evident in Fig. 3 that the component pieces cable 
connector 100, although not numerous, have to be specially made in the right 
configurations of the proper materials in order to have cable connector 100 work 
properly. 

[022] Referring to Figs. 4-6, a prior art three-piece connector 110 includes a front body 
1 12, a back body 1 14 screwed onto front body 1 12, and a nut 1 16 screwed onto back 
body 1 14. A clamp 118 presses against the prepared cable ground sheath when nut 1 16 is 
tightened onto back body 1 14, while an O-ring 120 performs the necessary sealing 
function. It is clear from Fig. 6 that the individual pieces that are required to be made of 
a conducting material, such as metal, have to be precisely machined. 

[023] Referring to Figs. 7-9, a cable connector 5 according to an embodiment of the 
invention is shown. A connector body 18 provides a housing for an end of the cable (not 
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shown) which is connected to an equipment port (not shown) via a grounded end 32 and a 
conductive pin 24. Conductive pin 24 is electrically connected to a center conductor (not 
shown) of the cable while end 32 of body 18 is electrically connected to the ground 
sheath (not shown) of the cable, as is explained below. The invention is not dependent on 
the particular type of cable connector shown here, but is applicable to any connection 
between a cable and a cable connector. 

[024] Conductive pin 24 is held in place in body 18 by an insulator 36, which also 
prevents conductive pin 24 from making electrical contact with body 18. Body 18 has to 
be electrically conductive because it constitutes part of the ground path from the cable 
ground sheath to end 32 which is connectable to the grounding circuit of the equipment 
port. The cable end is prepared for connection to connector 5 by stripping part of a 
dielectric layer (not shown) away from the center conductor of the cable, and by stripping 
away part of an insulating layer (not shown) covering the ground sheath when the cable 
includes an insulating layer. 

[025] The prepared cable end is inserted into connector 5 through a nut 10 and then an 
end 34 of body 18 so that the center conductor is guided by a portion 38 of a mandrel 20 
into a collet 28. Collet 28 preferably includes threads 40 to provide an interference fit 
with the cable center conductor. The dielectric layer of the cable fits inside a main cavity 
42 of mandrel 20, while the ground sheath of the cable fits between a surface portion 30 
of mandrel 20 and a plurality of rings made up of inner rings 16 and outer rings 26. Inner 
rings 16 preferably provide electrical continuity and grip the cable ground sheath when 
nut 10 is tightened, while the tapered surfaces of outer rings 26 guide inner rings 16 into 
position when nut 10 is tightened. A deformable segmented ring 46 is preferably 
between a shoulder of mandrel 20 and the forwardmost inner ring 16. Surface portion 30 
of mandrel 20 is preferably scored to enhance the interference fit between mandrel 20 and 
the ground sheath of the cable. 

[026] An inner ring 14 and an outer ring 12 are preferably of plastic. Inner ring 14 grips 
the cable ground sheath when nut 10 is tightened, while inner ring 14 and outer ring 12 
provide the sealing function provided by O-ring 108 (Figs. 1-3) and O-ring 120 (Figs. 4- 
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6) in the prior art. Note that inner ring 14 and inner rings 16 are adjacent at least one 
outer ring 26. Cross-sections of rings 14, 16, 26, and 46 are all wedge shaped, i.e., 
shaped substantially as trapezoids, with adjacent rings touching each other via tapered 
sides. Outer ring 12 is preferably adjacent inner ring 14. A flat portion of outer rings 26 
and outer ring 12 is adjacent and touching body 18, while a flat portion of inner ring 14 
and inner rings 16 is adjacent and touching the ground sheath of the cable. 

[027] Rings 46, 16, and 26 are preferably of a conducting material with metal being the 
preferred material, but not all of rings 16 and 26 have to be electrically conductive as 
long as ring 46 and the forwardmost ring 16 are electrically conductive to provide the 
electrical ground path from the cable ground sheath to connector body 18. 

[028] Inner rings 16 are preferably gapped rings, i.e., a portion is missing in the angular 
direction of the ring, so that the gap permits the inner diameter of the rings to contract 
when a force is applied to the outside diameter of the rings. Rings 12 and 14 are 
preferably complete rings and made of plastic, but when conventional O-ring sealing is 
used instead as in the prior art, rings 12 and 14 can be of metal instead of plastic, i.e., 
metal rings 12 and 14 in conjunction with an O-ring will also perform the sealing 
function required. 

[029] When nut 10 is screwed onto body 18, a portion 44 of body 18 is compressed 
inwards by nut 10, which in turn presses against the outer diameter of rings 14, 16, and 
26. In addition, nut 10 drives ring 12 into a wedging engagement with rings 14, 16, and 
26. Outer ring 12, which can be of metal but is preferably of plastic in this embodiment, 
first engages ring 14, also preferably of plastic in this embodiment, so that ring 14 
compresses forward and radially to establish a moisture seal and mechanical seal on the 
ground sheath of the cable, thereby replacing the sealing O-rings common in the prior art. 

[030] Ring 14 in turn applies pressure on the series of rings 16 and 26, which provide an 
interference fit with each other, portion 44 of body 18, and the ground cable sheath, as 
well as an interference fit between the ground cable sheath and surface 30 of mandrel 20. 
Because metal rings 16 and 26 provide good electrical contact in several narrow, high 
pressure bands, as well as -providing a good mechanical grip, they thus replace both the 
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sheath clamp and the RF clamp common in the prior art. When ring 12 is of plastic, ring 
12 also acts as a thrust bearing between rotating nut 10 and rings 16, 26 which should not 
rotate in order to avoid twisting of the cable during installation. Although though this 
embodiment is described using a nut to provide the compressive force to ring 12, a 
compression fitting could be used instead, such as is disclosed in U.S. Patent Application 
Serial No. 10/686,204 filed on October 15, 2003 and entitled APPARATUS FOR 
MAKING PERMANENT HARDLINE CONNECTION, incorporated herein by 
reference. The disadvantage to a compression fitting is that once the connector is 
connected to the cable, it is not easily disconnected without damaging the cable end. 

[03 1 ] In this embodiment, with inner rings 1 6 and outer rings 26 being of a conducting 
material such as metal to provide part of the ground circuit path between the ground 
sheath of the cable and body 18, mandrel 20 can be of a non-conducting material such as 
plastic because mandrel 20 is not needed to establish any part of the ground circuit 
between the cable ground sheath and body 18. A plastic mandrel 20 can thus be designed 
to simply reinforce mechanically the ground sheath to keep it from collapsing due to the 
compression action of rings 16, 26. High performance thermoplastics provide the 
necessary strength to serve the mechanical reinforcement function. 

[032] Using a plastic mandrel 20 also eliminates possible electrical shorting between the 
center conductor and the ground circuit. Using a plastic mandrel 20 also permits the use 
of a plurality of spring leafs 22 preferably made one-piece with mandrel 20 to help exert 
opening forces to disengage mandrel 20 from collet 28 when disassembling connector 5. 
The use of plastic spring leafs 22 does away with using a metal coil for the purpose as is 
known in the prior art, which eliminates the complicating effects of the metal coil on the 
RF signal transmission capability of the connector. Portion 38 of mandrel 20 is part of 
the seizure bushing known in the prior art, which in this embodiment can be made one- 
piece with mandrel 20. This embodiment of connector 5 also eliminates the risk of arcing 
when installing the connector on a "live" cable, because at no point along the connector is 
it possible to touch the center conductor of the cable to a conductive grounded surface 
inside the connector. 
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[033] Referring to Figs. 10-12, an alternate two-piece embodiment of the invention is 
shown. A cable connector 50 includes a connector body 52 with a nut 54 which screws 
onto connector body 52. A conductive pin which is to make electrical contact with the 
center conductor of the prepared cable is held in place by an insulator 58. A collet 60 
seizes the center conductor of the cable when the cable end is attached to cable connector 
50. A mandrel 62 helps to guide the prepared cable end during installation as well as 
forcing the ground sheath of the cable to be separated from the dielectric layer of the 
cable. The ground sheath is captured between mandrel 62 and a plurality of inner rings 
66. Outer rings 64 and 68 are similar to outer rings 46 and 26 of the embodiment of Figs. 
7-9, while inner rings 66 are similar to inner rings 16 of the embodiment of Figs. 7-9. 
Inner ring 70 performs a similar function as inner ring 14, while outer ring 72 performs a 
similar function as outer ring 12. The difference between this embodiment and the 
embodiment of Figs. 7-9 is the fashion in which nut 54 connects with mandrel 62, and 
this alternate embodiment is presented to show how the multiple clamping and sealing 
rings of the present invention can be adapted to different connector body coupler 
configurations. 

[034] Referring to Figs. 13-15, a three-piece pin connector is shown in which a cable 
connector 76 includes a front body 78, a back body 80, and a nut 82. The purpose of the 
three-piece pin connector is to allow fastening front body 78 to an equipment port before 
connecting the cable to back body 80 and screwing the combination of the cable and back 
body 80 to front body 78. Screwing nut 82 forces the clamping and sealing mechanism 
of the invention against both back body 80 and the prepared cable end. As in the above 
embodiments, a conductive pin 84 is held in place by an insulator 86. A collet 88 at one 
end of conductive pin 84 receives the center conductor of the cable as it is guided by a 
bushing/guide 90. A mandrel 92 receives the dielectric layer of the cable end on its 
inside, with the conductive ground sheath positioned between mandrel 92 and the 
clamping and sealing mechanism of the present invention, which includes inner rings 96, 
inner ring 98, outer rings 97, and outer ring 99. A thrust bearing 91 ensures that the cable 
is not twisted as back body 80 is screwed onto front body 78. Note that unlike the 
previous embodiments, the ring corresponding to ring 46 in the embodiment of Figs. 7-9 
and to ring 64 in the embodiment of Figs. 10-12 is replaced functionally by a beveled 
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shoulder 94 which is part of back body 80. When nut 82 is screwed onto back body 80, 
the multi-ring clamping and sealing mechanism functions as previously described in the 
other embodiments. 

[035] While the present invention has been described with reference to a particular 
preferred embodiment and the accompanying drawings, it will be understood by those 
skilled in the art that the invention is not limited to the preferred embodiment and that 
various modifications and the like could be made thereto without departing from the 
scope of the invention as defined in the following claims. 
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